Abstract. In the present paper, we introduce the sequence space a£ of non-absolute type and prove that the spaces a r v and lv are linearly isomorphic for 0 < ρ < oo. We also show that dp, which includes the space lp, is a p-normed space and a Β Κ space in the cases of 0 < ρ < 1 and 1 < ρ < oo, respectively. Furthermore, we give some inclusion relations and determine the α-, β-and 7-duals of the space a£ and construct its basis. We devote the last section of the paper to the characterization of the matrix mappings from the space a T v to some of the known sequence spaces and to some new sequence spaces.
Introduction
By w, we denote the space of all real or complex valued sequences. Any vector subspace of w is called as a sequence space. We write £oo, c and co for the spaces of all bounded, convergent and null sequences, respectively. Also by 6s, cs, £\ and £p, we denote the spaces of all bounded, convergent, absolutely and p-absolutely convergent series, respectively; where ρ € (0,οο)\{1}.
A sequence space λ with a linear topology is called a K-space provided each of the maps p¿ : λ -> C defined by Pi(x) = Xi is continuous for all i 6 Ν; where C denotes the complex field and Ν = {0, 1, 2,...}. A Kspace Λ is called an FK-space provided λ is a complete linear metric space. An FK-space whose topology is normable is called a BK-space (see [9, pp. 
272-273]).
Let A = (anjt) be an infinite matrix of real or complex numbers αη*; where n, k € N. For the arbitrary sequence spaces λ and μ, the matrix A defines a mapping from λ into μ if for every sequence χ = (χ*) € λ the sequence Ax = {(ylx)n}) the ^4-transform of x, exists and is in μ; where {Ax)n = a nk^k-For simplicity in notation, here and in what follows,
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C. Aydin, F. Ba §ar the summation without limits runs from 0 to oo. By (λ : μ), we denote the class of all matrices A that map λ into μ, i.e., {o n fe}fe e N € X 13 for all η € Ν and Ax € μ for all χ G λ whenever Α Ε (Χ : μ), and conversely; where the /3-dual Xß of a sequence space Λ is defined in Section 5.
The matrix domain Λα of an infinite matrix A in a sequence space λ is defined by (1.1) λ Α = {χ = (xjfe) € w : Ax e X} which is a sequence space. The new sequence space A^ generated by the limitation matrix A from the space λ either includes the space λ or is included by the space λ, in general, i.e., the space XA is the expansion or the contraction of the original space X. We assume throughout that p _1 + q~l = 1 for p, q> 1 and denote the collection of all finite subsets of Ν by T.
The approach constructing a new sequence space by means of the matrix domain of a particular limitation method has recently been employed by Wang [17] , Ng and Lee [15] , Malkowsky [14] , Ba §ar and Altay [8] , and Aydin and Ba §ar [4] , respectively. They introduced the sequence spaces (4>ο)λγ, and c Nq in [17] , (£«,) Cl = ^oo and {i p )c x = Xp in [15] , and (4o)j* = r^, c R t = r¡ and (co)/y in [14] , (£ Ρ ) Δ = bv p in [8] and CA? = (co)a»· = «o in [4] ; where N q , C\ and R l denote the Nörlund, arithmetic and Riesz means, respectively, and Δ also denotes the band matrix defining the difference operator and A r is defined in Section 2, below, and 1 < ρ < oo. Aydin and Ba §ar [5] have recently extended the sequence spaces αζ and a T c to the paranormed spaces Oq(u, p) and p); where (uk) and (pfc) are the sequences such that Uk φ 0 and (p¿) € too with pk > 0 for all k G Ν. The main purpose of the present paper, following [17] , [15] , [14] , [8] and [4] , is to introduce the sequence spaces and a^ of non-absolute type and is to derive some results related to them. Furthermore, we construct one basis and determine the α-, β-and 7-duals of the space a r p . Besides this, we essentially characterize the matrix classes (α£ : ¿oo) and (α£ : c), and obtain some other characterizations from them by means of a given basic lemma.
The sequence spaces a r p and a^ of non-absolute type
We introduce the sequence spaces a r p and a^ which is a natural continuation of Aydin and Ba §ar [4] , as the set of all sequences such that j4 r -transforms of them are in the spaces t v and too, that is and r € R is any fixed number. It is known by Baçar [7] that the method A r is regular for 0 < r < 1 and is stronger than the Cesàro method C\. We assume unless stated otherwise that 0 < r < 1. With the notation of (1.1), we can redefine the spaces a p and a^ as (2.1) α Γ ρ = (ίρ)ΑΓ, (0 < ρ < oo) and a r oo = (£00)Ar.
Define the sequence y = {j/fc(r)}, which will be frequently used, as the ^4 r -transform of a sequence χ = (χ*), i.e.,
(2.2) y k (r) = ¿ ; (fee j=0
Jfc + 1
Now, we may begin with the following theorem. Since it is not hard to establish that the set a r p becomes a linear space for 0 < ρ < 1 with the coordinatewise addition and scalar multiplication and the relation (2.3) satisfies the conditions of the p-norm, we omit its detailed proof. Proof. The first part of the theorem is a routine verification and so we omit it. Furthermore, since (2.1) holds and ip, t^ are the BK-spaces with respect to their natural norms (see [13, pp. 217-218] ) and A r is a triangle, Theorem 4.3.2 of Wilansky [18, p. 61] gives the fact that the spaces a p and a^Q are the BK-spaces, where 1 < ρ < oo.
• Therefore, one can easily check that the absolute property does not hold on the space a p , that is ||x||ar φ |x|||ar for at least one sequence in the space a p , and this says us that a p is a sequence space of non-absolute type; where |x| = (|xjk|) and 1 < ρ < oo. Proof. To prove this, we should show the existence of a linear bijection between the spaces a r p and £ p for 0 < ρ < oo. Consider the transformation Τ defined, with the notation of (2.2), from a p to i p by χ ι-+ y = Tx. The linearity of Τ is clear. Further, it is trivial that χ = θ whenever Tx = θ and hence Τ is injective.
Let y E ip for 0 < ρ < 00 and define the sequence χ = (xfc(r)} by **(r)= Σ {kGN) · j=k-1 Then, we respectively get in the cases ofO<p<l,l<p<oo and ρ = oo that Thus, we have that χ € a p . Consequently Τ is surjective and is norm preserving, where 0 < ρ < 00. Hence, Γ is a linear bijection which therefore says us that the spaces a p and t p are linearly isomorphic for 0 < ρ < oo, as desired.
• One may expect the similar result for the space a p as was observed for the space £ p , and ask the natural question: Isn't the space a p a Hilbert space with ρ φ 2? The answer is positive and is given by the following theorem: THEOREM 2.4. Except the case ρ = 2, the space a p is not an inner product space, hence not a Hilbert space for 1 < ρ < 00.
Proof. We want to prove that the space is the only Hilbert space among the a p spaces for 1 < ρ < 00, firstly. Since the space a Then, we see that
i.e., the norm of the space a£ does not satisfy the parallelogram equality which means that the norm cannot be obtained from an inner product. Hence, the space a r p with ρ φ 2 is a Banach space which is not a Hilbert space. This completes the proof. •
The inclusion relations
We wish to give some inclusion relations concerning with the space dp, in the present section. Firstly, we give the following lemma which requires in proving Theorem 3.2, below: < οο, χ is in üp but not in £p. Because of there is at least one sequence in α ρ \£ ρ , the inclusion £p C a T p is strict. By the similar discussions, it may easily be proved that the inclusion £\ C a\ also strictly holds and so we omit the detail. This completes the proof.
• 
the inclusion £oo C oL· holds. which means that χ € o^, i.e., une muiuwu ^ Additionally, it is easily seen that the sequence defined by xfc = (-l) fc (2fe + l)/(l + r fc )
for all k € Ν is in a^ but not in £oo· So, the sequence space q^Q strictly includes the sequence space as expected. Let χ e dp and 1 < ρ < oo. Then, we have by Theorem 2.3 that y = A r x 6 £ p C £oo which yields that χ G α^. Hence, the inclusion a r v C a^ holds. Besides this, since the sequence χ -e = (1, 1, 1,. ..) belongs to the set αζ^αρ, the inclusion a p C a^ is also strict. It is easy to see that χ = e is in é<x\ a p which means that the sequence space a p does not include the sequence space Iqq. This completes the proof. •
The basis for the space a p
In the present section, we give the Schauder basis for the space a p ; where 1 < ρ < oo.
Firstly, we give the definition of the Schauder basis. If a normed sequence space λ contains a sequence (b n ) with the property that for every χ € λ there is a unique sequence of scalars (an) such that lim ||x -(α06ο + <*ι&ι Η l· ctn&n)|| = 0 71->00 then (bn) is called a Schauder basis (or briefly basis) for λ. The series Σ a kbk which has the sum χ is then called the expansion of χ with respect to (bn), and written as χ = Σ αφ^ THEOREM which contradicts the fact that (A r x)n = An(r) for all n e N. Hence, the representation (4.2) of χ € a r p is unique. Thus, the theorem is proved. •
Define the sequence b^k\r) -{&n^(r)} neN of the elements of the space a p for every fixed k € Ν by

The α-, β-and 7-duals of the space a T p
In this section, we state and prove the theorems determining the α-, β-and 7-duals of the sequence space a T p of non-absolute type, where 0 < ρ < oo.
For the sequence spaces Λ and μ, define the set S(X, μ) by With the notation of (5.1), the α-, β-and 7-duals of a sequence space λ, which are respectively denoted by λ α , and λ 7 , are defined by λ α = 5(λ, £ι), Χ β = S (Χ, es) and λ 7 = S {X, bs).
We begin with quoting the lemmas, due to Stieglitz and Tietz [16] , which are needed in proving Theorems 5.4 and 5.5, below. Proof. Because of the case 0 < ρ < 1 may also be proved in the similar way, we prove only the case 1 < ρ < oo. Consider the equation Prior to giving our corollary on the monotonicity of the space a T p , we give a definition and a lemma concerning with the perfectness, normality and monotonicity of a sequence space (see [11, p. 48 6. Certain matrix mappings related to the sequence space a p In this section, we desire to characterize some matrix mappings on the space Op. We directly prove the theorems characterizing the classes (a r p : ί<χ>) and (oj : c), and derive the characterizations of the other classes from them by means of a given basic lemma, where 1 < ρ < oo.
We write for brevity that and η a(n,k) = ^2a jk j=o for all k, η Ε Ν. We will also use the similar notations with other letters. Now, by passing to supremum over η G Ν in (6.4) we derive by applying the Holder's inequality with (6.2) that sup \{Ax)n\
which shows the sufficiency of the conditions (6.1) and (6.2).
Conversely, suppose that A G (a p : ige). Then, since {a nk } k eN € d[Dd^ for all η 6 Ν by the hypothesis, the necessity of (6.1) is trivial and (6.4) holds. Consider the continuous linear functional f n defined on a p by the sequences a n = {a n fc}fceN as This just says that the functionals defined by the rows of A on a p are pointwise bounded. Hence, by the Banach-Steinhaus Theorem, they are uniformly bounded which yields that there exists a constant M > 0 such that ||/ n || < M for all n G Ν.
It therefore follows, using the complete identification just referred to, that (ΣΜ 9 ) 1/9 = ιι/ηΐι<Μ k holds for all η 6 Ν which shows the necessity of the condition (6 2 
